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(54) RESIST COMPOSITION AND RNE PATTERN FORMING METHOD USING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size of an opening formed in a photoresist pattern 
to the desired size only through one thermal flow step and to easily control the flow rate in the 
flow step while minimizing the deformation of the vertical profile of the photoresist pattern. 
SOLUTION: A resist solution used for forming a photoresist pattern by a photolithography 
process is mixed with a crosslinking agent capable of causing a partial crosslinking reaction of 
the resist solution by heat treatment at the glass transition temperature or softening start 
temperature of the resist solution or above to obtain the objective resist composition. The 
resist solution comprises a novolak resin and a DNQ compound. 
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[W^^ 2 ] Hflie l^i^X h jgffitiy 4<7 >y ^'Wfig i: DN 
Q(dlazonaphthoquinone)3^{t^ia* io 

CW5R^3] H3iaL'i?XhigjSf±PAG(Photo Acid Gen 
erator) *-&ty{k^tii|iS Ui^X b JS^STfeS Ct^l^ 

R-(-0CH=CH2)j( 

x«± 2 ~ 4 nsM^T. R{±ci ~C20 <om 

<bicSR* fcf4«a¥J5:j*? S*^ 500—5000 U » 

dr-T— T^So 

fc:j«UT— (DSfi^rSmi: UT 1 ~ 2 0«S*©ST?# 

•r;i'-efeSc:i::&!|#Sli:-rs^*JS4{cf2«<Dl'S?Xh 30 

h\ ^ i^a^fV^^i^ FSO'T' vex 
-o-pfesc fc*«FSl!i:-raK^9tcf2«(OU$^x h 

^(oBs%s^2: LT 0 . 0 1 - 2 .ommnuomisimM % 



1 2 3 MiBWfiSiSSfiN .N -s^/ f^;i/r^ y 

X N.N -i^x^/l/T-U h'Jx^;U75>. FU 

c i:«1*af:-r«^:^« i i »c|B«£©US^X hffliSl^io 
F Ui^X h/'?*->*}gfi)c-rs©fcfflv^P,n-5 Pi^X F 

r. tufBb>'X>}g^<D7a-;g:?|^^c-rJ:l5imcHu 
tctlcn-ox. Bai5^i«liJ;?)/>^*m2i|if£(tMfB 

1 4 ] liHeiijasfi. taffi^i'x hmm<oij 
^T.KWu&^rcitmmm^m^'y^fiK 1 o°c 

mmm 1 s] tijfBf^i!iai± 1 3 o~ 1 7 0 icoas 

T-3 0#7bM3^i-Kffdci:«!|tlSi:t'S»^3Si 4C 

DNQ (d iazonaphthoqu Inone) J^itB^^ 0 ^ S C t 

17] laiB Ui^X h }§ffi«{t^ii(SS l^i^X 

R-(-0CH=CH3)x 

^(f, x»±2~4-eSS?2n5«ISC-p. RfiCi—CzoOg? 
ft7j<igSfcl±M»Vi%i)-?a3b^5 0 0 — 5 0 0 OCDaJ-'J 

[18^19] l«fSII?<»)iFJ««aiHU'5;»Xb}§?SK:$$ 
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X— T-;l/, h U ^^n— ;l/ya/0 1« y vfr:;l/x— f ;!/ 
t.rz.\t 1 . 4 -i'i'n'N+-9->->'p<^»/-;U5^e::^/l/x 

[^*« 2 1 ] m^mu ^^"yi^tijvmmi-v^ 
h?s?s»c^$nrc:4?'j-7-©«a*»i|ii: lt i ~ i s 

*>-o-e«5c:i:*?tiaf:-rs»*S2 Ucffi«<D«iBB 

-o-pa&sc i:«!^f:-r«ii^2 3 jcfa«o?sffli-'< 

n»*^ 2 5] mm us^x h fflfiStt^tiSuia uv'x 
M<Da«^s^i:LTo .0 1-2 .oii«%cDWtiiea 

2 6 ] msMwrnmu .h - j'-y y 
M.N -i^x^/i/r-y X hyxf^;UT5v, hy 
-Yvr^^i/Tsv. i^x^y-;i/r= vRt/byxt^fy 

Co 00 1] 

Ui^X h z^;?- VcD^tc J: 5 7 a— ;&fflv^T 'J V 
Co 00 2] 

v' y 3 lasM^ s fc i,mmm±i,c 7 * h u- i^'x h 

CO 0 0 3] iN»ft:SR?<Oja;«S[{ttct5eoT* D/hSS: 



CD (Cr it ica 1 D imens Ion) <0-r If 'T' S n> 

y vif^y-f xmf^a o /J^^ 40iPit-< x«:s-r s 3 > 

h*-;l/*/£{i<t t)/J%4fti|i*:&f SX'^-X^ii 

CO 00 4] ja^oyy^^7-<affi^flav^TjS8;ffl3> 

3ttai(exposure tool);&fflW>S7?}*OE-lf— Ay Vi^'^ 

So $/c. /N-7 h-:/fii*ss^TXi'*ffli,>;s?5ji-e 
{±vxi'Sf^ftWRC;fl?®ftti:fettSI®W*^feoT3^ 
1 5 0niBJ.XTO1^-rX%«-rS3>;S'^ 

CO 0 0 5] g/^B^^llfti:^^•r«S^R^^:^c;;l;5f^:^6^c. 
X h/^^r-VlC^^rira^Tl^S^X h©7P— «SS^-r« 
f4X'^-Xill«r«*J:5i:-rsi5;b)b^i«*^e.nfc„ 7* 

14. 5fe■r•i'I-/^±^cn-ir^'>^^nrc^v'x^^^ 
yy^57-fXSfcj;-3T/^^-^>'i^u ^<o)K«» 

etlfcUt^X h/<^»— XDCD(critical dimension)*]^ 

CO 0 0 6] L*^U ±ffiO:^?*»C<fcSU5^Xh7n- 
micmBy* h U>?x h/^^f— >fiD±gpt?©l^>?X hiss 

30 V\ !Rpfc, UJ'Xh/^^f-XDf^^a-JCJcoTitet 
SCD*M 0 OnmJU±OiS^, miiei^i^XMPcDfeS!*^ 

^V*^^?P«nT*raS*aP^*-eXxy ^^^(swell ing)ii 

n SiP'^-rV^^T'n^r'f'/l/ (bow ing prof i le) 

(47* M^S^Xh/^^f-i^<Dgitjg%|||fiUII|V^C!)-P> 
^i65Ch(4lliL3b>o/c„ 

CO 0 0 7] m'hmm^n^rcuxDs ^\cm(o^^a:> 

40 SffifcLTv />— H-^— i'Oiard bake)Rt;DUV(deep-U 

V)®)t^ffl V^T L'v'X h <DdiBa^$iJfflI-r S C i: t J: o T 

(*ai$fl=^5 .0 9 6 .8 0 2^)o LA^L, COStBlc 
J:ntf. 7n— $nrcUi?Xh-<5<-i^tc]fBgt?nsra 

nntf, ^©^ft?Eijxe«ffl9fBus^xh/^^'->T 
so n-5o ^o^m. B^la«ftSlJlP^^:Jgfi!c^n■53^-;^o± 
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[0 0 0 81 

Co 0 0 9] *^B^ttMi5«a£*ste©Rgsjiictcie*i^^ 

») S ?S3BB/ <^ - >*Jgfi!c-r 5 O SS L U 
t±v y* hUi^7.hJ^'$t—>comc^^yti~-^m^^T 

Co 0 10] 20 

Cii®«'^^-r^rcJ6(D#©] :^^m(DV'iyxhmmia 

So BUfHl-'S'X hMI&ity ^-7 -y ^'HtSi^DNQCd lazonap 

hthoquinone)3^ft-a-!^*»3*?) ^?>o *fc{i. §3151-":^ 
Xhjg?S{±PAG (Photo Acid Generator) ^^tfft^liilS 

^ns«^soe:^;^a:-x;^»liSif♦:-e«^^n3 So 

R-(-0CH=CH2)x 

S«t». xf±2~4TSS?:StlS^^-e, RttCi~C20(D^ 
{k7j<ig*rc:(i««3F1^5^?«*^ 500-5000 cD^tU 

ftiJ^U LT 1 ~2 0««%<3D«-e# 

* nSo a* L < tt. H9ffi3B«8^PJ» 1 , 4 -y^ ^S?^ 

HD'^;l/;t:^5-'KRt;7y{k^!^i;ti:&So SSU< 



XhjgJ^oma^&SipfcLTO .0 1~2 .Ofifi*©* 
COO 1 n *5!W(i:«^S««B>'<^'->}Kfi)c:^^-?t±, 

>'^^'->*jgfiSc-rsc»cfflvvc,nsi'i^xb}s?gi:. c 

O y X h ;«r 7 Xte^ia* * ft (itt^bMS&iaSJ^i 

-r-r>^LT^5^Xb«>a%»*m^-rs. ttTSS 

ft7*hUi?Xh/^:S«->:^Jg^-rSo ^©fS. 15127 
it Y ^i?x h/^^f-v^WIBU'^X b jSJS<D;tf^Xlte^ 

ss$ft»±«t{kBfiji&ia»j.x±®a*TiMiaLT. isia 

U i^X h j§^<D7 n -«r3 1 #e<l -r i: 1^^ t luia?ii*|?[ij 

»c i s MS U5^x h jSJS«Da?«is*s«? I c -r c i: tc 

J: t3 151211 1 "H J: 2 itirctJ buI2«EASiJM 

Oiffi^SW^-arSiffi/hSnftFjBPgp^M^ft^Jg^n 
ft7*hU5^Xh^^^»->*}gfig-rSo fJia^JBStts 

Buf2U'S-?x h}|f^<D*f5xte^}gS$fttt#:{kPii&Sje 
<fct3'>*< i:t> 1 0*CJSv^ig*T?ff 5„ aSb<«. h3 

I2^sas{± 1 3 0 ~ 1 7 0 t:©iaK T- a o #7!iS a 

fT'5o 

coo 1 2] 2|E|grati:<tn{f. WLn<D\yV7.Ymm(r»^ 
Y'im<r>mw,zm.-:>xy * v us?x * 

^?l€e<l-<±SISHS?FJA^aulB^->*X h^^tJg^^tift 
Ui?XhfilJ5R^«S«-rSo Uft*'oT, c:<DUi?Xh 

h Uv^X b/1^->C}gfiE^nftraPg|51t't'X^ 1 SCO 
f^6g7n-XS/-cttT??c^i'tcf&iicD'9--i'Xfc^'>T*#. 
L*^t>*Cf27:*- h US^X >©S^»c<feS7a— X 

m^mmy^W'Jy.Vt^^—i/o^mM.-f'ayr^iX/n 

mm^m^Nt u ^ ^ 7 o -jis^sa ^ So 

Vt-oX. 7*hUS^Xh/<^»-V*f^tcJ:-3T7P-« 

■a-ft?^ic id^T'P 7 T^jV(Dm^tim'hit-^nx y a 

-^nft7* b US^Xb/^^'— >'Tv'?-^;«;;l/:5:ffl!lM7' 

P7r-r';t/*«l«f-e#. JlS©7;j- h u y^''^7-f 

$nft7* M'v'Xh-'^^— >«rJg^T^So 
CO 0 1 3] 

i^HBoss i.\^-^mmmmicfn.xmmicmm-r^o ftfc 

L. *fgB^(±Tt2cD||fi!i}^®tlSP.T. *^W©att5W 

^,^?,v^;5^}K>!)"«Brftg■^?a&So 0 1 (A) nmm i (d) 
^^H^oasbv^iifiaj^^icii^s^iffl/^^-vjgfiE 

:)3j**SiRBf Sfti6tcx®W*{i:iieoT^-r»rffi^-efe 
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So mi (A) ^^mtni£. ^mi^ms.i o±Km^ 

coo 1 4] i^V^•i?, iSS©7* vy^7-<xg(i: 
Xhfflfig!K!l*B5IBa:^^M2 0±tC3— rw-^d^UTU 

s^x 3 0 *m-r 

Coo 1 5] CKDi^i^xh^^as o;&«sK-rsfl8fB 

DNQ(diazonaphthoqu inone)?^{k^^ J: t) ^^SfiScf^S/c 
tiPAG(Photo Acid Generator) *$tf—||SW%<b¥Jti|B 

Coo 1 6] HUI2l'>'XhfflfiK!|4>®3 0*1«fiK-r^Hufe 

So 

coo 1 7] m^i^i^:^hmm.mc^^tio^mmMt 

C{tn R-(-XH=CH2)x 
20 0^{bd<^*fc«Mfi¥*9^i'^^«*^5 0 0 — 5 000 

*^feSo wieib^^ 1 -e^^ns^^g^fij^ttiePix'x h 

iU ttfSSBSffJttMfS^S^XhrSJSK^Stlfc^?';^- 

lt 1 - 2 oa«%oaT-#*-*«o 
coo 1 8] mmi'i^AhmmmK-B^tio^m<D$^m 



10 KSfettT'V'irxK V:/^ar: h U/^Jfeffiffl-r 

So 

Co 0 1 9] fltrtei^s^xhfflfigfSitc^snfcMiagft^ 

US^xbfflfiKtlti:*^^S^5e.(C)^toT'^So co« 

t MiewatSStc J: o T^ft-SjcSJS^ffl S b H 
^'X-l'^v'X-i/a >>/XT-i»A^;&?nSo SfoT,. M 
leUv'X hififiKit^CHuieW^iSS^j^in-rs c tic J;^ 

20 feSo *^«8-eM«W^56:t(l^W«l«ISfcLTtt. N,N 

->';<f^;l/Z-U>. N.N -v>xf-;l/T::iU>. hVx^ 

hUx^f/-;l/7'5>iS:^)b<fcSo mi^Wmmii 
Bul2^i^Xb}gj$©«fi«:Sipi:LT0 .0 1—2 .OS 

«%(D«T'^g-g-^nSo 

CO 0 2 0] mi (B) ^#!i3-rnti. MiBi^s^xbffl 

B!ttl» 3 0 fc3* U Xm^m^J: U V ^7 7 W XStCfigo T 
Vyy-^—^^ZytfXm. m^Hn. PEB (post-exposure 
bake)XS&D*Si^@^f7oT, HirtB*S*S'M2 00 
30 ±ffi;&D 1 ©♦i;^»tsm«-a:S«»<OMP8Wl 1 

nfc7* M^v'xh/^^S'—vs oa^jgfig-rso Buiey 

7 h^— ^^^i^XSfi, m^lti9 0~ 1 5 CClSHrtO 
SS*frTT?6 0~l 2 0#n5fefiST?#So tuffiS)tX 

^^fflX'^So WrlBPEBxmx e!l;i«J9 0~i so^c 
SSHrt<D}ai^#TT6 0~ 1 2 0«>raSlfi6T?#So mS 

CO 0 2 1 ] 0 1 (c) ^^mtius. timyt h vv> 

X 3 0 a*H(j|aUv^X h jSJS<0;i!f-7Xi£e(}g 

i[J;t)'>*< i:«> 1 otffiv^jgS. fi?ijx.tf 1 3 0—17 
o-cossfflrt-ess^^ns^^iasT-RiT^^K, m^a 
3 o#~3i^Hf^saa-rs. ^oi^mx sotB^^hu-i? 

X Vf^^->3 0 a«««-r S U'i'X h j$»*<7a- b 
cni:lRl^tCH5iB7:i- hPi^Xb^^^Sf-VS 0 
artT'B«jfBU':;x hig?£<D;«f^xe:^iaSJW±0®ST' 

50 ge{t?nssii®aijcj:oT*9SB7D-$nTc>sui^ 
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m^nmcumT^. y^hut^xh/^st-ysoan 

m^-^ayr'<)l'(D^mti^myNt^ti^o ccT. KTie 

[0 0 2 2] ±M<0i.^tcUi^7<hmm<0:ff'y7.m^U 
r 'r;l/^*-r «t^^t?f&Si®ilB(D 2 ) (D 1 ) >D 2 T-ml2 
m^hm^%icvtz^'^^\\tz.yitYVV•xVf^^-^/ 

So CCT\ HaiaJi/h$nf=MPgPH2CDi|gD2{iO .0 
5 — 0.2 /tm(0®IB*-e<D/h^*-t)-'f'X*-et>}B^Rr#l 

^tt^jbHcieMLTv^s, 01 (D) ^#pi-rncf. w 

^mi£tltcy*h\yi^X hf^if—>3 Ob^A^J^X 30 
Wffi«#SiJM2 0«:l£Sd^JLT, tufB¥»f*S«l 0 

o±ffi^sm2-&s 3 ^ h v-f:— ;i/H 3 imm.^nrc 

f^^—y 2 Oa^J^fig-rSo 

JgfiitT^}* tc <fc o T¥^»<*:tt«±tC 3 i/ h 

hmmm^i^m Lrmn<oyjmK^-Dry* h i^i^'x h 

xh/^^»->^^5!iaf So ^©i^^. tQiei^s^xhrg 
m<oyo-f^^^?,tmmicmMi\yi^x hmm'o:is^x 
imMA^±-x^^^it-i£ti^^mnc <fc rwie ui^x 

l5MPSBto-9-'i'X*Sa<D1t--i'X»i:^i6S c i:*<T-^. 
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[0 0 2 4] a3f2jlfifiJ^fl8-e{±¥3if*^^^©3>^'^> h 

^icn^c^p.*v^o ip^. *f8B^«7'r>'x>FX'<- 

vi^^^-fatBflDiSfirei^^ltfJS^lfco .0 5-0 .2 
M m©/J^^ %ffii|S*i*Wr StlMai^:-'^^'- >JB«»C±T 

[0 0 2 5] <nmm i >*f8B^ii:«s u-s^x vmrnk. 

Sgflc#tt«r^-r fci6Ki>JO J: 5 :S:fFffi'&tT-p fco 9c 
■f. Ik^tiiliMUv'X h i: LT 1 OgOSEPR-4 3 0 (Shi 
nEtsu Chemical Co.m^)^^mi.> 
S"J t L T 0 . 0 6 gOBPO (benzoy 1 perox ide) U T 

ui^xMBfiR^a^rSiiufcm. cn^m^^rmm<Dyjm 

iCioT'J/x— -'N±»C2 8 Omi(1 :2tf >;'^)<OMP-9- 

-<x««-rs?sa©ggpgpA<}gfiK^nfe7* h uj^x f 

3^«r«iSO«P<lLfc^, miUmtc^LX^^ I 5 5 
•C, 16 0'C. 1 6 2'CStf 1 6 4't:(DSftT?l 2 0# 

^I^Jaa-rsc i:K J; Tauten* M^i^Xh/^^f-i/ 

[0 0 2 6] mioDiiviSimmmmmi^titcm^tEtitz 

yit V UiyX h^<'$'-l^icm^-t£tirc=i>^'^h^-~;V 
©MP+J-f'X^O .4. 0 .2&tf 0©DOF(depth of foe 

us)TT'a!i^u> cnj: *)mtim!mm(oy * h ui?x 

ttoT7* h US^Xh.'^^->'*^lcJ;oT-7a— ^Hi: 

±ryu-T.mmm^nrcmB^nrcy:^ h ui?x 
->(omf3ya-(orztb<oimmi^^o:}MS.mmpiv 

f»Jl!ia?aiS*^l6Stii!. ^^t/J>^^gflp-9-f'X*W 

— >*}gB!t-e^S c i:)b^i)'A^So 
[0 0 2 7] <mffi01j2>*^H^{cO^St'i^XhmfiSt!l?) 

&lS-r^#*:^<DJ;3«:*j*»ci-3TMUrco 5fe-r, 
fk^ttliSUS^X h t UTrPIS^ODUVffl ^->*X KOSEP 
R-4 3 0 (ShinEtsu Chemical Co .SiS) ^iSffl L. 
5 A )Vmi>^M ilLTButgUv^Xh <D@}K^}^ (so 1 ids) O 

aa^aipfcLTS-ef oaa*. 4as%, 6«M*Rt/ 

8a»%(Djai?{k^>V^'f';l/(BP0)*<$fflLTL^i^X hffl 
x--'n±K:3 2 Onm(l : 2 tf-y ^)<DB8P-9--1'X«rWr 
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levy h^-i^xstt 1 0 oroiaa-pg oiB>ram\ 

PEB (post-exposure bake)XS(i 1 1 St-^Q O^fflfi^ 

bfc«. c<DH»ti:j*LTS><? 1 4 5t:. 1 5 or. 1 
5 1 eo'cai/i 6 5"coaST 1 2 o$3>Kf?aia 



[0 0 2 8] mriBcOcJ;3*jftai!as»&nfca}B*nrc 
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